Introduction
Ultrafiltration has been used in various disciplines to fractionate dissolved organic matter based on molecular weight. Many limnologists, oceanographers and geochemists have used Diaflo Membranes (Amicon Co.) named UM-05 (nominal molecular weight cut off, 500), UM-2 (cut off, 1, 000), UM-10 (cut off, 10, 000), PM-10 (cut off, 10, 000), XM-50 (cutoff, 50,000) and XM-100 (cut off, 100, 000) for this purpose (BARBER, 1968; GJESSING, 1970; WILANDER, 1972; SCHINDLER et al., 1972; OGURA, 1974 OGURA, , 1975 OGURA and OOTOH, 1974) .
The UM series filters have ionic sites with a net neutral charge.
On the other hand, the XM type and PM type filters are non-ionic and have a negligible charge (SCHINDLER and ALBERTS, 1974; ALLEN, 1976) . The UM series filters selectively retain some inorganic ions with molecular weights small enough to allow them to pass freely through the sieves of the filters; 72% of Mg2+ and 55% of 5042 were retained by the UM-2 filters at the concentration of 0.180 meq • l-1, and the UM-2 filters retained 77% of P043-, while the UM 10 filters entrapped 90% of P043 at the concentration of 25 /cgP • l-l (WILA-NDER, 1972).
The filters of UM type may also retain some organic matter selectively, but little information on this problem is now available. The purpose of the present study is to report some data on the selective retention of organic compounds by some Diaflo Membranes.
Materials and Methods
The standard solutions of glycine, threonine, arginine, lysine, aspartic acid, glutamic acid, glucose and galactose (concentration, 2.00 mgC•l-1) were filtered through the XM-100, PM-10 and UM-2 Diaflo Membranes.
The carbon concentration of each standard solution before and after ultrafiltration was determined by the method of MENTZEL and VACCARO (1964 
Results and Discussion
The results are shown in Table 1 . Without pH adjustment the standard solutions displayed pH values from 4 to 5.
When the XM-100 filter was used, the recovery percentage of solute ranged from 96.0% to 103% (Table 1) . These values suggest that almost all solutes examined passed through the filter. This also was true when the PM-10 filter was used (Table  1) . The results with the UM-2 filter were very different from those of the XM-100 and PM-10 filters:
the recovery percentage ranged from 3.7% to 93.5%. The least recovery was shown by lysine. The recovery of arginine was significantly low (6.0%) as well as lysine (Table 1) . These two compounds are basic amino acids. The recoveries of acidic amino acids (aspartic and glutamic acids) were rather high at 86.7 and 93.5%, respectively (Table 1) . Those of neutral amino acids (glycine and threonine) were 90.7 and 66.4% (Table 1) . About 65 to 70% of glucose and galactose was recovered. The molecular weights of all these compounds are less than the nominal cut off molecular weight of UM-2 filters.
The recovery percentage of amino acids can thus be grouped into sub-groups (i. e., neutral, acidic, and basic amino acids). Under the acidic condition of pH 4-5, the order of recovery of amino acids is acidic amino acids >_ neutral amino acids > basic amino acids. In order to examine the effect of pH on the recovery of the organic solute, the standard solutions of threonine (neutral amino acid), arginine (basic amino acid), aspartic acid (acidic amino acid) and glucose were adjusted to pH 7 and 10 by using sodium hydroxide solution and then examined. The results are given in Table 2 .
The recovery percentages of threonine and arginine increased with the increase in the pH of the solutions (Tables 1 and  2 ). However, pH affected the recovery of both compounds differently: a slight increase in the recovery of threonine was observed, while the recovery increased greatly for arginine (Tables 1 and 2 ). The recovery of aspartic acid decreased drastically from 86.7% to 15.2% by increasing the pH from 4 to 7, and then increased to 32.3% when the pH was increased to 10 (Tables 1 and 2 ). The recovery percentage of glucose remained Table 1 . Recovery percentages of some amino acids and monosaccharides which passed through XM-100, PM-10 and UM-2 Diaflo Membranes at the concentration of 2.00 mgC-1-1 and pH from 4 to 5 (The figures in the parentheses indicate molecular weights) rather constant when pH changed (Tables  1 and 2) , It is well known that amino acids associate and dissociate with H+ ion with a pH change. Hence, they have three or more electric states with the pH change. The fact that the recovery of the amino acids changed with pH suggests strongly that their recovery is regulated by their electric condition. Since the filters of UM series have ionic sites with net neutral charges, ionic interaction between the solute and the filter may prevent the salute passing through the sieves of the filter.
Mechanical cut off may be an alternative controlling factor in recovery of the solute. The mechanical cut off may not be affected by pH change. The electric state of the glucose molecule may be less affected by pH change than amino acid molecules. Then the recovery of glucose might remain rather constant with pH change. About 30 % of glucose could not pass through the UM-2 filters. This value agrees with that given by Amicon Co., and may be attributable to the mechanical cut off. Based on the present results, even when the molecular weights of organic molecules in natural waters are sufficiently below the nominal cut off level of the UM series filters, they will be selectively entrapped by the UM series filters, if they have ionic sites or highly polar molecules. The degree of entrapment of these molecules may change with the change in pH of the water. 
